Introduction
Blood transfusion as a method of treatment of rheumatoid arthritis has been employed by Copeman (1931a, b) , Holbrook and Hill (1936) , Hench (1938) , Hartung (1943) , Appelqvist and Holsti (1947) , and others. The aim of this investigation was to find the effect of transfusions of whole blood, concentrated red cells, and plasma on the blood and general condition of patients suffering from the rheumatoid type of polyarthritis.
The patients were those normally admitted to the Royal National Hospital for Rheumatic Diseases, Bath, during 1948 . No special selection was made, but most had moderately or very severe illness.
Serial plasma protein estimations, sedimentation rates, crude and corrected suspension stability (C.S.S.) readings, haematocrit readings, and haemoglobin estimations were made in all cases, and red cell counts were done when it was thought they might be useful. The tests were done in the first place -before transfusion, and thereafter at weekly intervals. As far as possible experimental errors were eliminated; for instance, one person was responsible for each estimation during the whole period and the technique was standardized.
The biuret method was used for the estimation of the plasma proteins, and the suspension stability was estimated by the Spa method of Collins and others (1939 Total Protein 5-8-8-6 g. %.
Fibrinogen 0 1-O 4 g. %.
Albumin 3 0-6 5 g. %.
Globulin 0 9-2 5 g. %.
A ratio 4 1-1-2: 1.
G
Haemoglobin 100%-14 g. standard.
Haematocrit 4245%. Sedimentation Rate (Wintrobe, crude)-0-15 female, 0-10 male. C.S.S. 85-95%.
Initial Plasma Proteins in Sixty Patients
Complete plasma protein estimations were carried out on sixty patients with rheumatoid arthritis. The fibrinogen values were high in thirtyeight, high normal in sixteen (0 4 per cent.), and well within normal limits in six cases only. The globulin content was raised above 2-5 g. in twenty-one cases, ten also having a lowered albumin value, while in thirty-nine normal values were obtained. The patients with raised globulin and lowered albumin figures had a severe form of the disease as measured by extent of involvement, pain, loss of weight, anaemia, and C.S.S., but some patients whose plasma proteins were within normal limits were also as severely affected. All patients showed secondary microcytic anaemia of varying severity, and abnormal crude and corrected erythrocyte sedimentation rate (E.S.R. The patients who were transfused with plasma alone showed no improvement in these levels. Before transfusion, sixteen patients had abnormal plasma proteins with a hia globulin, and nine had also a low albumin. Fourteen of these had transfusions of packed cells or whole blood, and two had transfusions of plasma only. Of the fourteen, eleven showed a return to normal protein values during the week after transfusion. At the same time the C.S.S. showed an improvement in all except the three patients in whom the plasma proteins remained abnormal after transfusion. In the two patients with abnormal proteins who were given plasma only, the plasma proteins remained abnormal after transfusion and no improvement in any blood tests was noted. In thirty-four patients where the plasma proteins were at first normal, twenty-six were given transfusions of packed cells or whole blood, and eight were given transfusions of plasma. In only five cases was there any improvement in the C.S.S., and even then this was not so marked as in those eleven cases where a reversal of the abnormal plasma proteins ratio occurred after transfusion.
Where the C.S.S. showed improvement, this was maximal seven to ten days after transfusion and appeared to drop back towards the previous abnormal figure fourteen to twenty-one days afterwards. In nine cases where the plasma proteins were normal before transfusion, abnormal figures occurred afterwards but never within fourteen days of transfusion. The three patients who were given plasma originally and showed no improvement, when subsequently given blood transfusions showed the usual improvement in the blood tests.
In thirty-two cases serum and plasma gel tests were carried out. There seemed to be no correlation between the quantity of the plasma proteins and the reaction to these tests, which appear to be related more to an abnormal state of the plasma colloids than to a quantitative increase of any one protein.
All patients who were given blood transfusions showed clinical improvement, the patients stating that they felt stronger, suffered less pain, and were more fit to undergo the other treatments prescribed. Table 4 .
Conclusions From the follow-up, the following facts emerge. The crude sedimentation rate appears to be better in the series given blood transfusion than in the control series, and there appears to be no significant difference in the values of the corrected sedimentation rate or weight between those who had been given blood transfusions and those who had not.
The haematocrit levels were better in those who had been given a transfusion, and the clinical assessment was better in those who had been given reached. We have confirmed that in a certain number of cases the plasma proteins are disturbed, and in certain of these cases blood transfusion appears to return these values to normal. Plasma transfusions in the cases we have treated appear to have no effect either on the blood chemistry or on the disease process.
The arthritic condition appears to be little affected by blood transfusion, and it is on the general state of health that the greatest effect is noticed. We therefore believe that this form of therapy is not specific, but is a useful supporting measure and merits much greater use.
Our indications for transfusion are as follows (1) a haematocrit below 35 per cent., or alternatively a haemoglobin reading below 60 per cent.; (2) an active condition which does not react to other forms of treatment; (3) where it is considered that a patient is not fit, on account of his general condition, All patients showed secondary microcytic anaemia ofvarying severity, and abnormal crude and corrected -erythrocyte sedimentation rates.
Fifty patients have been treated by transfusion and adequately followed up. Forty have been given blood transfusions, and ten plasma, three of -the latter later having blood in addition.
All patients given blood showed an immediate improvement in levels of haemoglobin, haematocrit, and erythrocyte sedimentation rate. This occurred -within forty-eight hours of transfusion, and had returned to, or nearly to, the previous abnormal value twenty-eight days later. Cases given plasma alone showed no improvement in these estimations.
Of fourteen patients with abnormal albumin and globulin figures initially who were given blood, eleven showed normal values during the week after transfusion. In two similar patients given plasma only, no such change was observed.
Serum and plasma gel tests showed no correlation between protein abnormalities and test reactions.
Fifty patients have been reviewed six months later on readmission to hospital and compared with fifty similar patients who had been treated in,exactly similar fashion with the exception of blood transfusion. There was no significant difference in the values of corrected suspension stability or weight in the two series, although the crude erythro--cyte sedimentation rate was better for the blood transfusion series. The haematocrit levels and clinical assessment showed a much better figure for those -given blood transfusions.
The indications for blood transfusion in rheumatoid arthritis are described. It is considered that it is on the general condition of the patient that the greatest effect is noticed, and the arthritis is not much affected by transfusion. It chiffres devinrent normaux au cours de la semaine qui suivit la transfusion. On n'observa aucune modification chez deux malades similaires qui regurent du plasma seulement.
On ne trouva aucun rapport entre les anomalies de la formule sanguine et les resultats des epreuves colloidales pour le serum et le plasma.
Cinquante malades furent re-examines 6 mois plus tard lors de leur retour a l'hopital et its furent compar6s aux cinquante malades similaires traites d'une facon exactement similaire, a l'exception de la transfuSion sanguine. On ne trouva aucune difference significative entre ces deux groupes en ce qui concerne les chiffres corrig6s de la stabilite de la suspension ou le poids; toutefois la sedimentation globulaire brute fut meilleure chez les transfus6s. De m&e, -la determination du volume corpusculaire et l'examen clinique donnkrent un r6sultat meilleur chez les transfuses.
On decrit les indications de la transfusion du sang dans l'arthrite rhumatismale. On considere que le meilleur effet est produit sur l'6tat general du malde et que l'arthrite est a peine influenc6e par la transfusion.
On suggtre que c'est une mesure adjuvante utile et qu'elie m6rite une application plus fr6quente dans cette maladie.
